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In the last few years, single cell sequencing of early embryos has yielded new insights into questions such as the rate of human recombination, the origins of aneuploidy, the role of endogenous retroviruses during early development, and the value of the polar body in pre-implantation genetic diagnosis.
In a new analysis [1] , Yu Hasegawa et al. categorize variability in gene expression in the early human embryo, showing how some genes have very stable gene expression levels among different blastomeres, and others are highly heterogeneous. For their study, the researchers re-analyzed data obtained by previous studies, primarily one by Yan et al. in 2013 [2, 3] , which yielded single cell data on global gene expression in early human embryos.
The researchers emerged with several patterns, for instance showing that stably expressed genes shared several characteristics, such as ubiquitous expression, haploinsufficiency, and a tendency to have very few loss-of-function variants-all suggesting that these genes tend to operate in indispensible processes. Some showed variability in expression through early development, but were stably expressed in blastomeres at a specific stage-for instance, 11 such genes were expressed at the blastocyst stage. Stage-specific genes of this sort mainly play a role in embryonic development, metabolism, or cell protection (such as telomere maintenance). The researchers delved further, hinting at a function for one such gene at the blastomere stage, HDDC2, in maintaining pluripotency. Knocking down the gene in human induced pluripotent stem cells caused a decrease in the expression of two pluripotency markers, DNMT3B and NANOG. Overexpressing HDDC2 also affected pluripotency and differentiation markers in a human embryonic stem cell line.
The study showcases how analysis of gene expression at the single cell level can lead to the identification of new regulatory factors and provide other insights into gene regulation. For instance, many of the stable, expressed genes also are involved in ''housekeeping'' functions, and further analysis of these genes might identify more such essential factors.
